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The Effects of Therapeutic exercise with Electrical Stimulation on Pain,
Range of motion, Muscle strength in patients after Anterior Cruciate
Ligament Reconstruction
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Abstract This study was to investigate the effect of therapeutic exercise with electrical stimulation on knee joint
pain, range of motion and muscle strength in patients who underwent anterior cruciate ligament reconstruction. The
subjects of this study were recruited who diagnosed with anterior cruciate ligament rupture and undergoing anterior
cruciate ligament reconstruction, total of 20 patients were randomly divided to the 10 control groups and 10
experimental groups. The therapeutic exercise was carried out for 3 weeks with three exercises made by referring to
the previous study. The measurement tools used were knee joint pain measurements were made using the visual
analogue scale, range of motion was measured using a goniometer, and the muscle strength was measured using a
handheld dynamometer. In the statistical analysis, to compare about pre and post test the difference in each same
groups was accomplished by using the paired t-test, and compare the difference between the different each groups
was accomplished by using the independent t-test. The results of the study showed that the experimental group showed
significantly enhanced results than the control group(p<.05). Based on these results, it is concluded that it is effective
for the recovery of the patient if the therapeutic exercise with electrical stimulation in parallel with knee joint therapy
are performed for the patients with anterior cruciate ligament reconstruction.
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A
A 2314 25 (quadriceps - settmg exercise), A=
Y & w3 %(prone knee flexion exercise), HI=
9] 135 (supine balance exercise)S 10% 4 1

N

32 sto], & 1034 3AE &3k
A WAZ, drpgvlde 2 <3174 &5 (quadriceps -
setting exercise)®| +5 W2 vlZ 7 A A F&
S FHuigk w3 F& Lol F(ball)oly £H(sling)S ©]
%5;“4. dopgulgeed 3 FHA £135 ol W
T2 10274 AT s e 3s W
TED} OIW MR 9 Yo7} niEtell A "ol A] oF
L2 Fo5ta, 103] 1MER F 34E ukE =33t}
(Fig. 1).

08&‘

T AR, ded 75 1Y —fir%(prone knee flexion
= Ay S AN F

o At Faks ﬂlol%/EEEH A Z="(pulley) Eoﬁ
A Wy F= s4&

103] 1MER slo] & 3AE ¥HE Fagth(Fig. 2).

Fig. 2. prone knee flexion exercise (start, finish)

Al HAR, vl2 79 73S (supine balance
exercise)> HIE 72 AAoA & FE2REE H3s)

o] Hulo] 9= WA sf=(balance pad)ol FiL 7
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S Fo] A5k, AZH=(thera-band)E ©]-8-3]
o=l T Ug FFEFS st Hulg HE
103] 1HER slo] & 3AE wHE Faeth(Fig. 3).

Fig. 5. prone knee flexion exercise with 20Hz electrical
stimulation

A
=
= A WA, 20Hz A7) vl2 F9 FYeFoR
0}"4[16] AN A Zes 0H R AAste], gEa w6 T HTHE A ARd S Li(Fig. o).
& A B ”*1*8}04 el
X

Fig. 6. supine balance exercise with 20Hz electrical
stimulation

. . . . . 2.3.1 AZHH AAL B E(Visual analogue scale)
Fig. 4. quadriceps - setting exercise with 20Hz electrical o - .
Simulation FEIL BT GG T 19 244 24 3
Ii(visual analogue scale)E ©]-&3}%1oH, ]%

T AR, 200z A7AS Y FE Y £Fe $F0] §1€ A% 002 HEhiv, B3] AU
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HE5AS g A1844(1CC=0.96)°] =
AE SHETFoIH, 277} 23 AHER o]
S %7‘3 Al 7ol A9 33%0] £0]

o2 duA Qdri23]. 33

o
=
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S
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v
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E

A WAZ, oz LEH—L(quadriceps femoris) 2] &
< gL R T A A FE o}
SA A= A HE | T,
3zl FE5S 94 g IS HEHUES S

[24](Fig. 7).

Fig. 7. quadriceps femoris muscle strength measurement

T AR, Fdv :L(hamstring muscle)®] &

e gzt o o A ZHke 1A
=
k=1

M >

N, ok v el 54 YIS A
| [25](Fig. 8).

S wole P& HEUES 39

Fig. 8. hamstring muscle strength measurement

2.4 SAHHAE|

H o] mE EA A2 SPSS / PC Ver.23.0& At
0}"4 Bt E{:Jﬁi}e el s 1 i e B A
2 4937 A9 AelAFaA
(chi-square test)" 5 HEE -7 (independent t-test)
A A TA F Z2HE &
olr 7] 3 SR E t-F A (paired t-test)E A

3, 7 3% 7 AAE YRR A4S Ayt B

5 1 7F 543 Ao® YEeltTable 1].

Table 1. General characteristics of subjects (n=20)
Group CG EG t p
Gender 8/2 8/2 0.000 1.000
M / F) : :

Age 34.50£932 30704849 095 035
(years)
Helght  ce 300742 168904773 -0.17 0.86
(cm)

CG: Control group ‘p<.05

EG: Experiment group



A7NIAFA"E SR SEANRZT AGAAAY AdE 8249 55, BAZFEHES, 29 vXe 9%

3.2 X0 E ESFE E4 H|w Table 4. Comparison of knee extension range of motion

each groups
7k ) Az B

o
A} A= A4(visual analogue (unit: degree)
u N
7 1

scale, VAS)2| H]al= %Zﬂ A3 7 g J MslelA
LA

Group Pre Post t p
l’:— :l% El’:— 57:” A9 %9?}1— i}-o]% L}-El—lﬂgi CG 11.20+4.02 8.40+2.36 247 0.04*
(p<.05)[Table 2]. Le]aL T4 ¥ 57 7+ WsflA = EG  13.10£499 5.0043.55 578 0.001%
SATAL fFol gt atol & HERATHp<.05)[Table 2]. t 0.94 2.52
p 0.36 0.02*
Table 2. Comparison of visual analogue scale score CG: Control group <05

between each groups EG: Experiment group

(unit: score)

3.4 X0 U2 223 23 Hn

Group Pre Post t p

CG 8.300.82 430£1.41 6.508 0.001" 3.4.1 ©Cte|y|Zei2 22 H|w

EG 7.80+0.78 2.80+1.47 13.693 0.001" 7} 2159 gobe)vl 2 (quadriceps femoris)e]

t 1387 2318 o vl $A A - F 7 2F )l WsllA F aF v

0.182 0.032" _ -

- T EASAQ] frol3 Aols LR ITHp<.05)[Table
€O Conol wrowp - p=09 5. 223 B4 F 2§ 2 WSl R BARH e
EG: Experiment group B

& Apol& YR ATHp<.05)[Table 5].

Table 5. Comparison of quadriceps femoris muscle
| strength between each groups

— (=]
7 7159 53 w3 (knee flexion)ZtE 2] H] = (unit: kg)
FA A -5 7k F W sl Agels BAsY  _Gow e Post : P
= - - *®
?_1 'TOTQ]?} ]’0]—% L]—E]'LH SiiE]'(p<05)[Table 3] ﬂjﬂ. CG 4.75+1.04 10.64+1.52 8.85 0.001
_ _ - - o - EG 5.37+1.51 13.40+2.92 -6.78 0.001*
FA T 0F 3 WA BAGH I ol B o -
t -1, 2.
Athp<
HHERHSACH(p<.05)[Table 3]. P 0.30 0.017*
CG: Control group *p<.05
Table 3. Comparison of knee flexion range of motion EG: Experiment group
each groups
(unit: degree) 3.4.2 Hgciz|2 28 dH|lw
Group Pre Post t p 7+ 259 #dvhe](hamstring muscle)®] 2 1]
CG 49.60+13.54 64.20+9.41 4424 0.002% = E2A A -3 7z a8 ) WA T OE AT B
_ * -
EG 46.80+12.94 75.20£10.76 10.09 0.001 74];_5_]]_;541?1 _’Qro 5} ]_ ]E L]_Ehﬂoir/}_(p< OS)[Table 6] -1
4 24 = .
t ol ’ 23 FA F aF 7 A B Feld 4}
P 0.64 0.035* o
°]& YERHATHp<.05)[Table 6].
CG: Control group *p<.05
EG: E i . .
G: Experiment group Table 6. Comparison of hamstring muscle strength
between each groups
332 REEE © ZIx H|n (unit: kg)
Zt 2F9] HE34 H(knee extension)Z =2 H] W= Group Pre Post t p
ZA A -3 2 aF Y d3ldM T OE BF B4 CG 4.97+1.13 10.28+1.31 -1040  0.001*
2ol F2J3t xjo] & e} ,\r/}(p<.05)[Table 4]. Al EG 5.60+1.70 13.82+3.76 -5.88 0.001*
A F 0F 7 AselA R BARH o3 dolg t 097 280
0.35 0.01*
UERY A tH(p<.05)[ Table 4]. 4 :
CG: Control group p<.05

EG: Experiment group
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